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3 AFFECTED ENVIRONMENT

This EIS considers the proposed action of building and operating a conversion facility at
the Portsmouth site for conversion of the Portsmouth and ETTP DUFg cylinder inventories.
Section 3.1 presents a detailed description of the affected environment for the Portsmouth site.
Because the option of shipping cylinders from the ETTP site in Oak Ridge, Tennessee, to the
Portsmouth site for conversion is part of the proposed action, a detailed description of the
affected environment for the ETTP siteis provided in Section 3.2.

3.1 PORTSMOUTH SITE

The Portsmouth site is located in Pike County, Ohio, approximately 22 mi (35 km) north
of the Ohio River and 3 mi (5km) southeast of the town of Piketon (Figure 3.1-1). The two
largest cities in the vicinity are Chillicothe, located 26 mi (42 km) north of the site, and
Portsmouth, 22 mi (35 km) south.

The Portsmouth site includes the Portsmouth Gaseous Diffusion Plant (PORTS), a
gaseous diffusion plant previousy operated first by DOE and then by USEC. Uranium
enrichment operations at PORTS were discontinued in May 2001, and the plant has been placed
in cold standby, a nonoperational condition in which the plant retains the ability to resume
operations within 18 to 24 months (DOE 2001c).

The Portsmouth site occupies 3,714 acres (1,500 ha) of land, with an 800-acre (320-ha)
fenced core area that contains the former production facilities. The 2,914 acres (1,180 ha) outside
the core area includes restricted buffers, waste management areas, plant management and
administrative facilities, gaseous diffusion plant support facilities, and vacant land (Martin
Marietta Energy Systems, Inc. [MMES] 1992b). Wayne National Forest borders the plant site on
the east and southeast, and Brush Creek State Forest is located to the southwest, slightly more
than 1 mi (1.6 km) from the site boundaries.

The Portsmouth site is not listed on the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) Nationa Priorities List. Investigation and cleanup
of hazardous substances (as defined in CERCLA) and hazardous wastes (as defined in the
RCRA) that have been released to air, surface water, groundwater, soils, and solid waste
management units as a result of past operational activities at the Portsmouth site are being
conducted under the provisions of the following administrative edicts, which have been issued
pursuant to RCRA, CERCLA, and/or Ohio state law:

o State of Ohio v. U.S. Department of Energy, Divested Atomic Corporation,
et a., Consent Decree. Civil Action C2-89-732. August 31, 1989 (referred to
as the 1989 Ohio Consent Decree). The 1989 Ohio Consent Decree addresses
certain hazardous waste compliance issues at the Portsmouth site and requires
the performance of corrective actions in addition to other requirements.




Affected Environment 33 Portsmouth DUFg Conversion Final EIS

* In the Matter of United States Department of Energy: Portsmouth Gaseous
Diffusion Plant, Administrative Consent Order. U.S. Environmenta
Protection Agency (EPA) Administrative Docket No. OH7 890 008 983.
August 12, 1997 (agreement between DOE, U.S. EPA, and Ohio EPA)
(referred to as the 1997 Three-Party Administrative Consent Order). The 1997
Three-Party Administrative Consent Order replaced a prior U.S. EPA
Administrative Consent Order, which was issued during 1989 and amended in
1994, and defines oversight roles at the Portsmouth site for the Ohio EPA and
U.S. EPA with respect to corrective action/response action activities. It aso
defines certain cleanup performance obligations for DOE.

* In the Matter of United States Department of Energy and Bechtel Jacobs
Company LLC, Director's Fina Findings and Orders. March 17, 1999
(referred to as the 1999 Ohio Integration Order). The 1999 Ohio Integration
Order integrates the closure requirements for specified units at the Portsmouth
Site as established under the 1989 Ohio Consent Decree, the Ohio
Administrative Code, and the 1997 Three-Party Administrative Consent
Order. The purpose of this integration is to avoid duplication of effort, and
efficiently perform site-wide groundwater monitoring and surveillance and
maintenance activities at the Portsmouth site.

3.1.1 Cylinder Yards

The Portsmouth site has a total of 16,109 DOE-managed cylinders containing DUFg
(Table3.1-1). The cylinders are located in two storage yards that have concrete bases
(Figure 3.1-2). The cylinders are stacked two high to comply with DNFSB requirements. All
10- and 14-ton (9- and 12-t) cylinders stored in these yards
have been or are being inspected and repositioned. They TABLE 3.1-1 DOE-
have been placed on new concrete saddles with sufficient Managed DUFg Cylinders at
room between cylinders and cylinder rows to permit the Portsmouth Site
adequate visual inspection of cylinders.

No. of

_ Cylinder Cylinders
3.1.2 Sitelnfrastructure Type

The Portsmouth site has direct access to major Full 16,018
highway and rail systems, a nearby regional airport, and Ezr;allyfull fé
barge terminals on the Ohio River. Use of the Ohio River Total 16.109
barge terminals requires transportation by public road from :
the Portsmouth site. Source: Hightower (2004).

The Portsmouth site obtains its water supply from an on-site water treatment plant that
draws water from off-site supply wells on the Scioto River. In 2001, tota groundwater
production from this system averaged 6.6 million gal/d (25 million L/d) for the site, including
USEC activities (DOE 2002d).
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The Ohio Valley Electric Corporation supplies the site with electrical power. The current
electrical consumption is about 20to 40 MW, the maximum electrical design capacity is
2,260 MW.

3.1.3 Climate, Air Quality, and Noise

3.1.3.1 Climate

The Portsmouth site is located in the humid continental climatic zone and has weather
conditions that vary greatly throughout the year (DOE 2001c). For the 1961 through 1990 period
in Waverly, about 10 mi (16 km) north of the site, the annual average temperature was
52.9°F (11.6°C), with the highest monthly average temperature of 74.1°F (23.4°C) in July and
the lowest of 28.8°F (-1.8°C) in January (National Oceanic and Atmospheric Administration
[NOAA] 2000). Record extreme maximum and minimum temperatures are 102°F (39°C) and
—24°F (-31°C). Annua precipitation averages about 39.7in. (100.7 cm). Precipitation is
relatively evenly distributed throughout the year but is somewhat higher in spring and summer
than in winter and fall. Snowfall in Portsmouth averages 17.3in. (43.9 cm) per year, occurring
from November to April. Annual average relative humidity in Columbus, Dayton, and Cincinnati
was more than 70% (Wood 1996).

Surface meteorological data, including wind data, have been collected at the on-site
meteorological tower at the 10-, 30-, and 60-m (33-, 98-, and 197-ft) levels. The tower isin the
southern part of the site. A comparison of annual wind roses for the period 1995 through 2001
indicates that wind patterns at the 10-m (33-ft) level are different from those at the 30-m and
60-m (98- and 197-ft) levels. Winds at the 10-m (33-ft) level appear to be influenced by local
topographical and/or vegetative features. Accordingly, wind data at the 30-m (98-ft) levdl,
believed to be representative of the site, are presented in Figure 3.1-3, which was prepared on the
basis of hourly surface data from the on-site tower (Takacs 2002). More than 40% of the time,
wind blew from the southwest quadrant, with the prevailing wind being from the south. Average
wind speed was about 6.2 mph (2.8 m/s). Directional wind speed was highest, a 7.4 mph
(3.3 m/s), from the northwest, and it was lowest, at 4.0 mph (1.8 m/s), from the east.

Tornadoes are rare in the area surrounding the Portsmouth site, and those that do occur
are less destructive in this region than those occurring in other parts of the Midwest. For the 1950
through 1995 period, 656 tornadoes were reported in Ohio, with an average of 14 tornadoes per
year (Storm Prediction Center 2002). For the same period, 3 tornadoes were reported in Pike
County, but most of those were relatively weak — at most, F2 of the Fujitatornado scale.

3.1.3.2 Existing Air Emissions

Nonradiological air emissions from USEC are predominant sources in Pike County
(EPA 2003b). Currently, USEC has three OEPA operating permits. The Title V permit for USEC |
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Site  :PORTS, OH (30-m Level)
Period: 1995-2001

Directional Mean Mean Speed for Wind Speed
Wind Speed All Directions 18 33 54 85 1ms
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FIGURE 3.1-3 Wind Rose for the Portsmouth Site (30-m level), 1995-2001
(Source: Takacs 2002)

operations has been issued and was effective August 21, 2003, which is a sitewide, federally |
enforceable operating permit to cover emissions of all regulated air pollutants at the facility. In
submissions to the OEPA, USEC reported the following criteria pollutant emissions for the year
2001 (see Table 3.1-2): 59.86 tons (54.30t) of particulate matter with a mean diameter of 10 um
or less (PM1g), 142tons (1.29t) of volatile organic compounds (VOCs), 2,627.64tons
(2,473.57 t) of SO, and 362.05 tons (328.45t) of NOy. These emissions are associated with the
boilers at the X-600 steam plant (which provides steam for the Portsmouth reservation), a boiler
at the X-611 water treatment plant, an emergency generator, and a trash pump (DOE 2002d).
DOE operates numerous small sources that release criteria pollutants and VOCs. At the end of
2001, DOE had eight permitted and seven registered air emission sources (Richmond 2003). In
November 2001, DOE began operation of the X-6002 recirculating hot water plant to provide
heat for the DOE facilities that were formerly heated by hot water from the gaseous diffusion
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TABLE 3.1-2 Annual Criteria Pollutant and Volatile Organic Compound Emissions
from USEC and DOE Sour ces at the Portsmouth Sitein 2001

Emission Rate (tons/yr)

Magjor Emission Source SO, NOy (6(0) VOCs PM 10 PM> 5
USEC facilities? 2,627.64 362.05 NAb 1.42 59.86 NA
DOE facilities® 215 93.6 58.5 5.7 5.3 NA

& Source: DOE (2002d).
b NA = not available.

¢ Proposed maximum annual emissions based on the assumption that two boilers would
operate full time.

Source: Richmond (2003).

process. Proposed maximum annual emissions from plant operations account for most of the
DOE emissions (Richmond 2003) (see Table 3.1-2). Other emission sources at DOE, which
include two landfill venting systems, two glove boxes (not used in 2001), two aboveground
storage tanks in the X-6002A fuel oil storage facility, and two groundwater treatment facilities,
emit lessthan 1 ton per year of conventional air pollutants (on an individual basis).

Airborne discharges of radionuclides from the Portsmouth site are regulated under the
CAA, 40CFR 61, Subpart H, National Emission Standards for Hazardous Air Pollutants
(NESHAPs). Currently, USEC is responsible for most of the sources that emit radionuclides
because DOE leased the production facilities to USEC. In 2001, USEC and DOE reported
emissions of 0.2 and 0.00063 Ci from their radionuclide emission sources, respectively. These
values were used to estimate doses to members of the general public (DOE 2002d).

3.1.3.3 Air Quality

The Ohio State Ambient Air Quality Standards (SAAQS) for six criteria pollutants —
SOy, nitrogen dioxide (NO2), CO, ozone (O3), PM (PM 10 and PM» ), and lead (Pb) — are the
same as the National Ambient Air Quality Standards (NAAQS)1 (OEPA 2002), as shown in
Table 3.1-3.

The Portsmouth site is located in the Wilmington-Chillicothe-Logan Intrastate Air
Quality Control Region (AQCR), which covers the south-central part of Ohio. Currently, Pike
county is designated as being in attainment for al criteria pollutants (40 CFR 81.336). Ambient
concentration data for criteria pollutants around the site are not available. On the basis of

1 TheEPA promulgated new O3 8-hour and PM», 5 standards in July 1997.
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1997 through 2002 monitoring data, the highest concentration levels for SOo, NO2, CO, PM 1,
and Pb representative of the Portsmouth site are less than 64% of their respective NAAQS, as
listed in Table 3.1-3 (EPA 2003b). However, the highest O3 and PM2 5 concentrations are
approaching or somewhat higher than the applicable NAAQS. These high ozone concentrations
of regional concern are associated with high precursor emissions from the Ohio Valley region
and long-range transport from southern states.

Ambient air monitoring stations in and around the site consist of a network of 15air
samplers that primarily collect data on radionuclides released from the site. These data are used
to assess whether air emissions from the Portsmouth site would affect air quality in the
surrounding area. If a person lived close to a monitoring station, the net dose calculated was
0.00019 mrem/yr, which is well below the 10-mrem/yr NESHAPs limit applicable to Portsmouth
(see Section 3.1.7.1). In addition to the radionuclides, samples for fluoride were collected weekly
from 15 ambient monitoring stations in and around PORTS. In 2001, the average ambient
concentrations were similar to or less than those collected at the background station, except for a
station that is within the process areaimmediately east of the X-326 building.

Prevention of significant deterioration (PSD) regulations (40 CFR 52.21) limit the
maximum allowable incremental increases in ambient concentrations of SO2, NO», and PM1g
above established baseline levels, as shown in Table3.1-3. The PSD regulations, which are
designed to protect ambient air quality in Class| and Class |l attainment areas, apply to maor
new sources and major modifications to existing sources. The nearest Class | PSD areas are Otter
Creek Wilderness Area in West Virginia, about 177 mi (285 km) east of the Portsmouth site;
Dolly Sods Wilderness Area in West Virginia, about 193 mi (311 km) east of the site; and
Mammoth Cave National Park in Kentucky, about 200 mi (322 km) southwest of the site. These
Class| areas are not located downwind of prevailing winds a the Portsmouth site
(see Figure 3.1-3).

3.1.3.4 Existing Noise Environment

The Noise Control Act of 1972, along with its subsequent amendments (Quiet
Communities Act of 1978; 42 USC 4901-4918), delegates authority to the states to regulate
environmental noise and directs government agencies to comply with local community noise
statutes and regulations. The State of Ohio and Pike County, where the Portsmouth site is
located, have no quantitative noise-limit regulations.

The EPA has recommended a maximum noise level of 55 dB(A) as the DNL to protect
against outdoor activity interference and annoyance (EPA 1974a). This level is not a regulatory
goa but is “intentionaly conservative to protect the most sensitive portion of the American
population” with “an additional margin of safety.” For protection against hearing loss in the
general population from nonimpulsive noise, the EPA guideline recommends an Legg(24 h) of
70dB(A) or less.2

2 Leq isthe equivalent steady sound level that, if continuous during a specific time period, would contain the same
total energy as the actual time-varying sound. For example, Leg(24 h) is the 24-hour equivalent sound level.
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The noise-producing activities within the Portsmouth site are associated with processing
and construction activities and local traffic, similar to those at any other typical industria site.
During site operations, noise levels near the cooling towers are relatively high, but most noise
sources are enclosed in the buildings. Currently, the site is in cold standby mode, so no major
noise-producing activities exist on site. Another noise source is associated with rail traffic in and
out of the Portsmouth site. In particular, train whistle noise, at a typica noise level of 95 to
115dB(A), is high at public grade crossings. Currently, rail traffic noise is not a factor in the
local noise environment because of infrequent traffic (one train per week).

The Portsmouth site is in a rural setting, and no residences or other sensitive receptor
locations (e.g., schools, hospitals) exist in the immediate vicinity of any noisy on-site operations.
(The nearest sensitive receptor is located about 1 mi (2 km) from Location A for the proposed
conversion facility.) Ambient sound level measurements around the site are not currently
available; the ambient noise level around the site is relatively low, however, except for
infrequent vehicular noise. In general, the background environment is typical of rural areas;
day-night average sound level (DNL) from the population density in Pike County is estimated to
be about 40 dB(A) (EPA 1974b).

3.1.4 Geology and Soil

3.1.4.1 Topography, Structure, and Seismic Risk

The topography of the Portsmouth site area consists of steep hills and narrow valleys,
except where major rivers have formed broad floodplains. The site is underlain by bedrock
composed of shale and sandstone.

The Portsmouth site is situated within the Appalachian Plateau Physiographic Province of
the Appalachian Highland region near its northwestern terminus at the Central Lowlands
Province. The Appaachian Plateau is characterized by deeply dissected valeys and nearly
accordant ridge tops. The summits of the main ridges just east of the Scioto River rise to an
atitude of more than 1,100 ft (355 m) above mean sea level, with relief of up to 500 ft (150 m)
from the bottom of the valleys.

Portsmouth is located within the Portsmouth paleoriver valey. Surface and near-surface
geology at the site have been heavily influenced by glaciation and the resultant ice damming and
drainage reversals. The site islocated in an abandoned river valley that was filled with lacustrine
(lake) sediments deposited during the existence of prehistoric Lake Tight (Rogers et a. 1988).
The sedimentary units of interest at the site are, in ascending order, Ohio Shale, Bedford Shale,
Berea Sandstone, Sunbury Shale, Cuyahoga Shale, Gallia Sand, and Minford Clay.

The Ohio Shale is 300to 400 ft (90to 120 m) thick at the site. It is black and thinly
bedded and may contain oil. The Bedford Shale consists of interbedded thin sandstone and shale.
The Berea Sandstone has a larger sand content than the Bedford Shale but is otherwise similar.
At the site, the Berea Sandstone forms an aguifer that has an average thickness of about 30 ft
(9 m). The Sunbury Shale is a black carbonaceous shale. This unit thins from east to west and
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may be completely absent in western portions of the site (ANL 1991b). The Teays Formation
overlies the Sunbury Shale and is made up of Gallia Sand (unconsolidated Quaternary deposit)
and Minford Clay (unconsolidated Quaternary deposit), in ascending order. These
unconsolidated deposits have a fluvial origin and occupy paleochannels of the Teays River
System. The Gallia Sand member is a silty to clayey, coarse to fine-grained sand with a pebble
base. The Minford Clay member contains interbedded silts and clays and is divided into two
zones: an upper zone of clay and alower zone of silty clay.

The Portsmouth site is within 60 mi (96 km) of the Bryand Station-Hickman Creek Fault
(ANL 1991b). No correlation has been made between this fault and historical seismicity. Seismic
Source Zone 60 is a north-northeast-trending zone in central and eastern Ohio and includes the
Portsmouth site.

The largest recorded seismic event in this zone was the Sharpsburg, Kentucky,
earthquake of July 1980. That earthquake registered a magnitude of 5.3 and a Modified Mercalli
intensity of VII. For this site, the evaluation-basis earthquake (EBE) was designated by DOE to
have a return period of 250 years. A detailed analysis indicated that the peak ground motion for
the EBE was approximately 0.06 times the acceleration of gravity (LMES 1997c). The estimated
mean value of peak ground acceleration for a 1,000-year return period is 0.11 times the
acceleration of gravity (ANL 1991b). Ground motion from such an earthquake would be
equivalent to aClass VI or VII earthquake.

3.1.4.2 Soils

A magority of the soils at Portsmouth are formed on alluvial and lacustrine deposits.
Other important soil-forming materials are parent material, colluvium, and loess (windblown
material) (ANL 1991b). Approximately 1,500 acres (600 ha) of the site consists of moderately
drained soils of the Urban Land-Omulga silt loam complex. The Omulga soil at the site is a dark
grayish brown silt loam about 10-in. (25-cm) thick. Beneath this layer is about 54 in. (137 cm) of
yellowish-brown subsoil. This materia is characterized by a friable silt loam, a silty clay
fragipan (low-permeability layer), and, near the bottom, a friable silt loam. Within the fragipan,
the subsoil has slow permeability. Other soils of Portsmouth include the Clifty and Wilbur silt
loams, which occur in stream valleys. The uplands areas contain a mixture of Coolville, Blairton,
Latham, Princeton, Shelocta, and Wyatt soils. A description of these soils is provided in
Hendershot et al. (1990).

The substances in soil that might be associated with cylinder management activities at the
Portsmouth site are uranium and fluoride compounds, which could be released if breached
cylinders or faulty valves were present. In 2001, soil was sampled for radioactive parameters,
including uranium, at 24 on-site, 18 off-site, and 4 background locations (DOE 2002c).
Analytical results for all off-site and most on-site sampling locations were similar to background
values. Concentrations of uranium ranged from 2.1 to 23.3 pug/g, with the maximum at sampling
location RIS-19, adjacent to the X-705 decontamination building (DOE 2002c). This area is
known to be contaminated from historical small spills; the source of uranium was not considered
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to be the cylinder storage yards. Fluoride has not been analyzed in soil samples, but it occurs
naturally in soilsand islow in toxicity.

After a March 1978 cylinder handling accident, soil samples were collected to determine
whether the X-745-C and X-745-B yards were contaminated (Geraghty & Miller, Inc. 1994a).
Total uranium concentrations in the X-745-C yard did not appear to be elevated; they ranged
from 2.2 t0 4.4 png/g. VOCs, semivolatile organic compounds (SVOCs), and PCBs were detected
in shallow soil samples at maximum concentrations up to about 3 ug/g (for polycyclic aromatic
hydrocarbons [PAHS]). Although a few VOCs were detected at low concentrations in
groundwater from one well, the source is unlikely to be the X-745-C yard (Geraghty & Miller,
Inc. 1994a).

Contaminant concentrations in the X-745-B yard were elevated in some soil samples,
ranging from 2.7 to 352 pg/g (for the PAH phenanthrene). However, no uranium, VOCs,
SVOCs, or PCBs were detected in groundwater associated with the X-745-B yard. The
contamination was confined to shallow soils and limited to the immediate proximity of the unit
(Geraghty & Miller, Inc. 1994b).

An investigation of Location A soils was conducted in 2000 (Tetra Tech, Inc. 2000). Six
surface soil samples (collected from depths of O to 1 ft [0 to 35cm]) were obtained, and
23 subsurface soil samples were collected from soil borings at the same locations as those where
the surface soil samples were collected. Samples were analyzed for VOCs, SVOCs, PCBs, and
radionuclides. No organic compounds or PCBs were detected in surface or subsurface soil
samples. In one soil boring location, alpha activity was detected at a concentration slightly
greater than background in both the surface and subsurface samples (i.e., 5.2 pCi/g in a surface
and subsurface soil sample versus 4.8 pCi/g background). Overal, the characterization data did
not indicate soil contamination at Location A.

No characterization of soilsin Locations B and C has been conducted. There is no known
past or current source of contamination at either of these locations.

3.1.5 Water Resources

The affected environment for water resources consists of surface water within and in the
vicinity of the site boundary and groundwater beneath the site. Analyses of surface water, stream
sediment, and groundwater samples indicated the presence of some contamination resulting from
previous gaseous diffusion plant operations.

3.1.5.1 Surface Water

The Portsmouth site is within the Scioto River drainage basin. Both surface water and
groundwater drain from the plant via a network of tributaries to the Scioto River (Rogers et al.
1988). The average flow in the Scioto River measured at Higby by the U.S. Geological Survey
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(USGS) between 1930 and 1973 was 2.1 x 106 gal/min (133 m3/s). The 10-year low-flow
discharge at Higby is 1.4 x 10° gal/min (8.58 m3/s).

The Portsmouth site is drained by several small tributaries of the Scioto River
(Figure 3.1-4). The largest stream on the plant property is Little Beaver Creek, which drains the
northern and northeastern portions of the site before discharging into Big Beaver Creek.
Upstream of the plant, Little Beaver Creek flows intermittently during the year. On site, it
receives treated process wastewater from a holding pond (via the east drainage ditch) and storm
water runoff from the northwestern and northern sections of the plant via several storm sewers,
water courses, and the north holding pond. The average release to Little Beaver Creek for 1993
was 940 gal/min (0.06 m3/s).

Storm sewers H, F, and G on the southern end of the plant site discharge to the south
holding pond. This pond overflows to Big Run Creek, another intermittent stream that discharges
into the Scioto River. A small unnamed intermittent watercourse drains the southwest corner of
the site via the southwest holding pond. Farther north on the property, there is another
intermittent watercourse that receives runoff from the central and western portions of the site via
the west drainage ditch. All of these streams flow directly to the Scioto River and carry only
storm water runoff.

At the Portsmouth site, DOE is responsible for 6 National Pollutant Discharge
Elimination System (NPDES) outfalls, and USEC is responsible for 11 NPDES outfalls (DOE
2002d). Total uranium discharge in 2001 from DOE outfalls was estimated as 1.2 kg (2.7 Ib);
total uranium discharge in 2001 from USEC outfalls was estimated as 16.2 kg (35.8 |b).

In addition to NPDES outfall monitoring, surface waters are monitored for radioactive
contamination at 14 locations, including locations upstream and downstream from the
Portsmouth site. The surface water monitoring results for 2001 indicated that the measured
radioactive contamination was consistently less than the applicable drinking water standards
(DOE 2002c,d). Uranium concentrations were detected at levels similar to those that occurred
naturally in the Scioto River surface water sampling locations in 2000. Tc-99 was detected at
43 pCi/L in a sample collected downstream of Little Beaver Creek; this level is well below the
DOE derived concentration guide of 100,000 pCi/L (DOE 2002d). In addition, in 2001, surface
water samples were collected monthly from five locations at the DOE cylinder storage yards and
analyzed for total uranium, uranium isotopes, TRU, and Tc-99. The maximum detected
concentration of uranium in these samples was 14 pg/L; the maximum Tc-99 concentration was
10 pCil/L.

Sediment samples are also collected at the same locations where USEC surface water
samples are collected, and at the NPDES outfalls on the east and west sides of the Portsmouth
site (DOE 2002d). In 2001, the maximum uranium concentration in sediment was 5.6 ug/g, at
background sampling location RM-10W. The maximum Tc-99 concentration was 16 pCi/g, at
location RM-7 downstream on Little Beaver Creek. Several inorganic substances and PCBs were
also monitored; results of the monitoring indicate no major difference between upstream and
downstream concentrations. PCBs were not detected in sediments.
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3.1.5.2 Groundwater

Five hydrogeological units are important for groundwater flow and contaminant
migration beneath Portsmouth. These units are, in descending order, Minford Clay, Gallia Sand,
Sunbury Shale, Berea Sandstone, and Bedford Shale. The upper two units form an aquifer in
unconsolidated Quaternary deposits; the lower three units form a Mississippian bedrock aquifer.
At the site, the hydraulic conductivities of all of the units are very low (Geraghty & Miller, Inc.
1989a). The most conductive unit is Gallia Sand. It has a mean hydraulic conductivity of 3.4 ft/d
(1 m/d) and a range of 0.11 to 150 ft/d (0.03 to 46 m/d). It acts as the principal conduit for
contaminant transport. The next most permeable unit is Berea Sandstone. It has a mean hydraulic
conductivity of 0.16 ft/d (0.05 m/d) and a range of 0.0045 to 15 ft/d (0.0013 to 4.6 m/d). The
average conductivity of Minford Clay, the shallowest unit, is estimated to be 0.00023 ft/d
(7.0x 105) in the upper zone, while the conductivity of the lower zone is about 0.0042 ft/d
(0.0013 nvd).

Within the upper portion of the bedrock aquifer, permeability is primarily produced by
fractures. As depth increases, the presence of fractures decreases, and permeability depends more
on porosity, grain size and shape, and packing arrangement (MMES 1993). At greater depth, the
Berea Sandstone is probably more permeable than the shale units, which act as confining layers.
The direction of groundwater flow beneath the site is controlled by a complex interaction
between the Gallia and Berea units (Geraghty & Miller, Inc. 1989a). The flow patterns are aso
affected by the presence of storm sewer drains and by the reduction in recharge caused by the
presence of buildings and paved areas. Groundwater flow patterns in both the Gallia and Berea
units are characterized by an east-west-trending groundwater divide. The direction of
groundwater flow is generally to the south in the southern sections of the Portsmouth site and to
the north in the northern sections.

In the vertical direction, almost all wells exhibit a downward gradient from the Gallia to
the Berea unit. The extent of the gradient is influenced by the thickness of the Sunbury Shale.
Where the Sunbury Shale is thick, the gradient is large. In places where the Sunbury Shale is
absent, upward vertical gradients are observed. Three main discharge areas exist for the
groundwater system beneath Portsmouth: Little Beaver Creek to the north and east, Big Run
Creek to the south, and two unnamed drainages to the west (Geraghty & Miller, Inc. 1989a).

Although Portsmouth has the ability to use Scioto River water, al water is currently
supplied by three off-site water supply well fields completed in the Scioto River alluvium located
just east of the Scioto River. Recharge of the aquifers is from river and stream flow as well as
precipitation (annual average rainfall is40.7 in. [103 cm]). In 2001, total groundwater production
from this system averaged 6.6 million gal/d (2.5 million L/d) for the site, including USEC
activities (DOE 2002d).

On-site groundwater at and around the Portsmouth site is monitored for radioactive and
nonradioactive constituents at more than 400 wells. On site, five areas of groundwater
contamination have been identified that contain contaminants. The main contaminants are VOCs
(mostly trichloroethylene [TCE]) and radionuclides (e.g., uranium, Tc-99) (DOE 2002d).
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Data from the 2000 annual groundwater monitoring showed that five contaminants
exceeded their primary drinking water standards at the Portsmouth site: beryllium, chloroethane,
americium, TCE, and uranium. Alpha and beta activity aso exceeded the standards
(DOE 2001d,e). The concentration of contaminants and the lateral extent of the plume did not
significantly increase in 2001 (DOE 2002d).

Two phytoremediation projects to clean up TCE-contaminated groundwater are currently
underway at the Portsmouth site. The phytoremediation projects involve the planting of hybrid
poplar trees about 5 ft (2 m) apart in areas of contamination. The tree roots take up 50 to 350 gal
(190to0 1,325 L) of water per day per tree and also provide nutrients to the soil, which accelerates
bacterial breakdown of contaminants in the soil. One phytoremediation project, which started in
1999, is located on a small area of about 3 acres (1 ha) that is just northeast of Location A and
borders part of the proposed new cylinder storage yard Area 2. The other project, started in 2001,
is located on about 28 acres (11 ha) at the southern end of the Portsmouth site, to the south and
southeast of Location B.

3.1.6 Biotic Resources

3.1.6.1 Vegetation

The most common type of vegetation on the Portsmouth site is managed grassland, which
makes up 30% of the site (about 1,100 acres [445 ha]) (DOE 2001c). Grasses are the dominant
species in these communities, and they are maintained by periodic mowing. Oak-hickory forest
(covering 17% of the site) occurs on well-drained upland areas, and old-field communities (11%)
occur in disturbed areas. Upland mixed hardwood forest also covers 11% of the site (400 acres
[162 ha]). Black walnut, black locust, honey locust, black cherry, and persmmon are the
dominant species in these mesic to dry upland communities. Riparian forest occurs in low,
periodically flooded areas near streams; it makes up 4% of the site (153 acres [62 ha]). The
dominant species in riparian forest communities are cottonwood, sycamore, willows, silver
maple, and black walnut. Within the area surrounded by Perimeter Road, the Portsmouth site
consists primarily of open grassland (including areas maintained as lawns) and developed areas
consisting of buildings, paved areas, and storage yards.

Location A is approximately 26 acres (11 ha) in size and includes previoudy disturbed as
well as undisturbed areas. Except for the northern portion, Location A isrelatively level and has
been graded. The northeastern portion of Location A and the area directly north of
Building X-744-T support an old-field habitat, composed primarily of grasses such as fescue and
broom-sedge, with crown vetch, wild carrot, and small scattered trees and shrubs. A drainage
ditch bordering an old railroad bed in the east area supports sapling sycamore and black locust
trees as well as mature black locust. Vegetation near the buildings is a managed grassland
community and includes fescue, ox-eye daisy, and hop clover. Bulrush occurs in shallow
drainage ditches. The area immediately adjacent to the buildings is infrequently mowed. At the
northern boundary of Location A, the land surface slopes down to a small stream that runs along
the northern margin of the location, approximately 100 ft (30 m) from the location boundary.
This stream is bordered by a riparian woodland community of willow, mature sycamore, black
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locust, and maple. This woodland community is classified as riparian forest; however, the tree
canopy is fairly open and narrow (less than 100 ft [30 m]) in width. Small woodland areas lie
north of Building X-744-U and northwest of Building X-744-T; they are continuous with the
riparian woodland community bordering the stream to the north. These wooded areas are
composed primarily of mature black locust trees, along with honeysuckle, sumac, and
sweet clover.

Location B is approximately 50 acres (20 ha) in size. It has been disturbed by grading and
construction activities and has a level ground surface. The vegetation at this location is
composed entirely of a managed grassland community and generally remains unmowed. The
dominant species are fescue, broom-sedge, hop clover, and birdfoot trefoil.

Location C is approximately 78 acres (32 ha) in size and has been disturbed by grading
activities. This location is relatively level to gently sloping throughout and supports an open,
managed grassland vegetation community that generally remains unmowed. The dominant
species is fescue, with yarrow and ox-eye daisy. Two drainages in the southwest portion of this
location are bordered by narrow deciduous woodland communities (approximately 60 ft [18 m]
in width) with open tree canopies. These woodland communities are classified as upland mixed
hardwood forest community.

3.1.6.2 Wildlife

Habitats on the Portsmouth site support a relatively high diversity of terrestrial and
aguatic wildlife species. Species observed on the site include 27 mammal species, 114 bird
species, 11 reptile species, and 6 amphibian species. Ground-nesting species include bobwhite
and eastern box turtle. Various species of reptiles and amphibians are associated with streams
and other surface water on the site. Migrating waterfowl use site retention ponds (ANL 1991b).
Additional information on wildlife resources is available in DOE (2001c), MMES (1993), and
ANL (1991b).

Fish communities in Little Beaver Creek range from good to exceptional downstream of
the Portsmouth outfall, and are fair upstream (OEPA 1998). Aquatic habitat quality in Little
Beaver Creek is lower upstream of the Portsmouth outfall, where stream flow is intermittent.
Upstream macroinvertebrate communities are poor, while downstream communities range from
poor to exceptional. The fish community in West Ditch, which is downstream of Location A is
marginally good, while the macroinvertebrate community isfair (OEPA 1993).

The habitats within LocationsA, B, and C support wildlife species typical of similar
habitats in the vicinity. Species occurring in open grassland areas like those that are common in
the three locations include eastern cottontail, meadow vole, and eastern meadowlark. Small
wooded areas, such as those at Locations A and B, support numerous woodland and forest edge
species such as raccoon, gray squirrel, red-headed woodpecker, cardinal, white-breasted
nuthatch, and yellow-rumped warbler.
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3.1.6.3 Wetlands

A wetland survey of the Portsmouth site was conducted in 1995. Approximately 34 acres
(14 ha) of wetlands occur on the site, excluding retention ponds. Forty-one wetlands meet the
criteria for jurisdictional wetlands, while four wetlands are nonjurisdictional (Chandler 1996).
Wetlands on the site primarily support emergent vegetation that includes cattail, great bulrush,
and rush. Palustrine forested wetlands occur on the site along Little Beaver Creek (ANL 1991b).
The Ohio State Division of Natural Areas and Preserves has listed two wetland areas near the site
as significant wetland communities: (1) a palustrine forested wetland, about 5 mi (8 km) east of
the site, and (2) Givens Marsh, a palustrine wetland with persistent emergent vegetation, about
2.5mi (4 km) northeast of the site. The 100-year floodplains in the vicinity of the Portsmouth
site include Big Beaver Creek and Little Beaver Creek. Both of these floodplains lie outside the
area surrounded by Perimeter Road.

The drainage channel in the east portion of Location A supports a palustrine emergent
wetland community of fox sedge, green bulrush, drooping bulrush, narrow-leaf cattail, and rush
that is 0.08 acre (0.03 ha) in size; however, only 0.05 acre (0.02 ha) of this wetland lies within
the boundary of Location A (Figure 3.1-5). The steep slopes of the channel are vegetated with
upland species. The drainage channel conveys surface water runoff to an intermittent stream that
borders the north margin of Location A and likely also receives groundwater discharge. The
stream, which lies in a low floodplain, supports a riparian woodland community of willow,
maple, sycamore, and black locust. The stream and adjacent riparian area lie outside the
boundary of Location A. Another small stream originates near the southwest corner of this
location and enters a small holding pond west of Perimeter Road, a short distance above the
confluence with the northern stream.

Wetlands do not occur at Location B. However, a number of wetlands occur in the
vicinity of Location B in areas previously disturbed by industrial development. These wetlands
receive surface runoff from the surrounding landscape; aso, as a result of previous grading
activities, soils are poorly drained. A large palustrine emergent wetland (3.2 acres [1.3 ha]),
composed primarily of cattails, lies immediately to the south of the east portion of the area; it
receives runoff from portions of Location B. Another small wetland (0.3 acre [0.12 ha]) lies just
outside the southeast corner boundary of Location B. Several additional wetland areas are
located within the open area to the south of Location B. Streams receiving drainage from
Location B lie to the south and southwest and support riparian forest communities. Drainage
flows into a holding pond southwest of Perimeter Road.

Although no wetlands are identified at Location C, two small drainages in the southwest
portion of the area direct surface water flows from Location C to Big Run Creek. The upper
segment of the X-230K holding pond is located downstream, immediately west of this location.
Also, a drainage ditch along the south margin of the parking area in the northwest portion of
Location C directs surface flows into a small wetland area to the west, beyond the location
boundary. Finally, a drainage ditch exiting this wetland joins the upper segment of the holding
pond.
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3.1.6.4 Threatened and Endangered Species

Federal- and state-listed species in the vicinity of the Portsmouth site are listed in
Table 3.1-4. No occurrence of federal-listed plant or animal species on the Portsmouth site has
been documented. The Indiana bat, both federal- and state-listed as endangered, has been
reported in the vicinity of the Portsmouth site and may occur on the site during spring or
summer; however, no Indiana bats were collected during surveys in 1994 and 1996 (DOE
1997c¢). Roosting and nursery sites may include forested areas with loose barked trees (such as
shagbark hickory) and standing dead trees. Potential summer habitat for the Indiana bat was
identified within the corridors along Little Beaver Creek, the Northwest Tributary stream, and a
wooded area east of the X-100 facility. However, most of the Portsmouth site was found to have
poor summer habitat because of the small size, isolation, and insufficient maturity of the few
woodlands on the site.

The sharp-shinned hawk, listed by the State of Ohio as endangered, and the rough green
snake, a species of specia interest in Ohio, have been observed on the Portsmouth site
(DOE 2001c). Both of these species inhabit moist woods. The timber rattlesnake, listed by the
State of Ohio as endangered, occurs in the vicinity of the Portsmouth site but has not been found
on the site. Habitat for the timber rattlesnake is found on and near high, dry ridges. Two
state-protected plant species that occur on the Portsmouth site are Carolina yellow-eyed grass,
listed as endangered, and Virginia meadow-beauty, listed as potentially threatened (DOE 2001c).

TABLE 3.1-4 Federal- and State-Listed Endangered, Potentially
Threatened, and Special Concern Species near the Portsmouth Site

Status?
Category and Scientific
Name Common Name Federa  State

Mammals

Myotis sodalis Indiana bat E E
Birds

Accipiter striatus Sharp-shinned hawk E
Reptiles

Crotalus horridus Timber rattlesnake E

Opheodrys aestivus ~ Rough green snake S
Plants

Rhexia virginica Virginia meadow-beauty P

Xyris difformis Carolinayellow-eyed grass E

a E = endangered; P = potentialy threatened; S = specia concern.
Source: DOE (2001c).
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These species occur in Quadrant 1V, northeast of the area bounded by Perimeter Road. A
population of long-beaked arrowhead, a wetland plant listed by the state as threatened, occurs
just north of the site.

No federal- or state-listed species have been found to occur at Location A, B, or C. These
locations do not support suitable habitat for the Indiana bat. Although Locations A and C contain
small wooded areas, the proximity to paved roads and the small size and insufficient maturity of
these areas would probably provide poor habitat for Indiana bats. These characteristics aso limit
the habitat suitability of these small wooded areas for the sharp-shinned hawk and rough green
snake. Habitat for the timber rattlesnake does not occur on or near any of the three locations. The
nearest populations of Carolina yellow-eyed grass and Virginia meadow-beauty are
approximately 1.5 mi (2.4 km) north of Location A. The highly disturbed conditions at the three
locations do not provide suitable habitat for these species.

3.1.7 Public and Occupational Safety and Health

3.1.7.1 Radiation Environment

Operations at the Portsmouth site result in radiation exposures of on-site workers and
members of the off-site general public (Table 3.1-5). The maximum radiation dose to an off-site
member of the public as a result of on-site facility operations is estimated to be 2.0 mrem/yr,
which is less than 3% of the average dose of 78 mrem/yr from natural background radiation
around the Portsmouth site (DOE 2002d). The DOE dose limit for the general public is
100 mrem/yr (DOE 1990). The maximum dose was estimated by using the largest environ